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ABSTRACT
Research Performed by Joe C. Jones

Under the Supervision of Dr. R. S. Morris

This report examines the relationship between response time and
fatalities in evaluating an Emergency Medical Service System (EMSS). A
search of the literature revealed that adequate data 9oes not exist to presently
develop fatality - response time relationships for evaluating EMS Systems.

The paper proposes a data gathering procedure so th;t statistics can be derived
to use in an EMSS simulation. A GASP simulation program is presented which

shows how fatality - response time or injury - response time relationships can

be used in evaluating an EMSS,
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CHAPTER I

INTRODUCTION

Each year approximately 48,000 Americans die as a result of motor
vehicle collisions. Of these 48,000 people, over haif die before they reach a

hospital. This figure emphasizes the importance of pro'per extraction, rapid

transportation, and resuscitative measures applied at the scene of the accident

and in transit to a hospital. (7)* There is a need for an effective Emergency
Medical Service System (EMSS) to provide emergency medical service to not
only automobile accidents, but to all other types of medical emergencies that
occur within a community. The proper emphasis in the previous statement
should be on the word effective. There is a need to be able to evaluate an
existing system and recognize weaknesses, There is also the requirement to
evaluate recommended changes by showing the effect of these ckanges on the
system,

This paper examines one of several parameters that can be used
separately, or in conjunction with othar parameters, in evaluating the effec-
tiveness of a present or proposed system. The parameter is that of medical
emergency victim condition as a2 function of response time, The use of this
parameter o evaluate system effectiveness can be seen in Table 1 (p. 2),
"Percentage of U.S. Wounded Dying of Wounds". The table shows how the
percentage of wounded dying from their wounds decreased from 8.1% of the

wounded during World War I to 1.0% during the Vietnam conflict. During this

* Numbers in parenthesis refer to numbered references in the List of References.
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same period the average time to definitive surgery was dcereased from an
average of 12 to 18 hours during World War I to an average of 1.5 to 2 hours
for the Vietnam conflict. (5) This improvement is not only the result of better

medical vare but also of the faster resnonse time.

Table 1

PERCENTAGE OF U.S, WOUNDED*DYING OF WOUNDS

Average Time
Case Fatality to Definitive
Rate Surgery
War Years Wounded (percent) (hours)
World War I 1917-18 153, 000 8.1 12-18
World War II 1941-45 598, 500 4.5 6-12
Korea 1950-52 - 2.5 2-4
Vietnam 1965 - 1.0 1,5-2

* Killed In Aciion categories excluded,

There is a reduction of fatalities due to better response time. In most
accident situations, the greatest danger to the injured is from shock or loss of
biood, or both, The delay between the time of injury and the time when an in-
dividual receives first aid often determines whether or not the individual +will
survive. (5) This paper will show how this fact can be used to evaluate an
EMSS.

To examine the use of responsc time to evaluate an EMSS the paper
will first examine statistics on the probability of survival for specific type in-

juries that were obtained during the Vietnam conflict. These statistics have
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3
been used to evaluate the improvement possible in using military helicopter am-

bulances for civilian medical eme;gencies. The second chapter, "Response
Time and Victim Survival", will also point out weaknesses in the use of these
statistics and why they are not appropriate for evgluating a civilian EMSS. (5)

The military survival statistics were the only statistical data found.
It is possible to obtain large quantities of information about automobile acci-
deants . m individual states but little useful informatior can be obtained about
the number and types of medical emergencies steming from non-automobile
accidents and disease. Accident and injury statistics are not reported in a uni-
form manner by the states, nor are the methods used by states necessarily con~
sistent with those used by federal agencies, There is also a significant differ-
ence between rural and urban injury rates within a state. Seventy percent of
motor vehicle deaths occur in rural areas and in communities with populations
of less than 2500, (5) Jnfortunately, urban and rural data are not'always
separately available, Because of this problem it was not possible to determine
a set of probability survival curves for a civilian community or rural region.
The third chapter, "Injury Classification Systems", is therefore devoted to an
examination of data collection methods. The chapter examines severai collec-~
tion methods and proposes a method that would result in sufficient data to obtain
survival curves for a given EMSS. Appendix A provides a copy of the Abbre-
viated Injury Scale (AIS) that is incorporated into the proposed data collaction
procedure.

The fourth chapter, "CASP Simulation Using Response Time", dectails

how probability of survival curves can be used to evaluate the effectiveness of un
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4
EMSS, or proposecd cnanges to an EMSS. To facilitate this a GASP simulation

program (Appendix B) is examined to show how the effectiveness of a system can
be examined and improvements to the system evaluated. The program uses the
survival curves discussed in Chapter Two and actual data from the Texarkana

area to evaluate the Texarkana EMSS, Thne chapter also examines what changes

are required of the program to adapt it to a iarger simulation or to a statistical
determination of event times and types. Appendix B includes a copy of the pro-

gram and documentation on its use.
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CHAPTER 1I
RESPONSE TIME AND VICTIM SURVIVAL

The only actual probability of survival curves found were in a military

study for the feasibility of using military helicopters for civilian emergencies.

The study, "Evaluation of Operations and Marginai Cost§ of MAST Alfernatives"
(5) included statistical tables derived from data collected during the Vietnam con-
flict. The only other information was from a study of fatalities from abdominal
injuries, "Evaluation of the Management of Vehicular Fatalities Secondary to
Abdominal wjury' (7). This chapter will discuss these two articles, examine
what they contrioute and why they are either inappropriate or inadequate for use
in an EMSS simulation,

The article by Gertner, et,al., "Evaluation of the Management of
Vehicular Fatalities Secondary to Abdominal Injury", developed a graph of time
versus percent still alive, Figure 1 (p. 6) is from this study. As can be seen
from the graph it covers a period from one hour after the crash to 6 weeks after
the crash. The problem is that the article was a discussion of fatalities, not
survivors, and the time period is in terms of hours and weeks not minutes. The
tirﬁe period of interest must be in terms of minutes since in most cases the re-
sponse time of an EMSS should be under one hour. What is required is a graph,
not of the percent still alive after a given time period, but of the probability of

survival at that time period given no medicai attention.

The Army study was to make qualitative estimates of the life-saving
characteristics of an airborne emergency medical system, The study examined

the effects, in terms of survival, of time delays that occu.r between the occurence

5
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6
of the emergency and the delivery of various levels of treatment. The Army has

estimated survival in terms of such factors for 20 categories of battle casualties.
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Figure 1. Percent of patients still alive by length of time after crash. Thirty-
three de:sths due to abdominal injuries.
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The Army defined these levels of treaimrent that are related to the capa-
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bilities of the individual delivering treatment. These levels of treatment are:

(1) Initial Treatment: Treatment provided by medically t: ained

attendants or techniciars who are not physicians. The treatment

LAt TaXaZe W 22 by

normally consists of those actions that are designed to arrest
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the pregress of physiological instability in the traumatized individual,

(2) Interim Treatment: Treatme.. normally provided by physicians

or physician assistants. It consists of those external actions re-
quired to sustain the individual with impaired physiological sta-
bility until the cause of the instability can be effectively corrected.
It is primarily supportive in nature,

(3) Specific Treatment: Treatment devoted to a combination of

the supportive aspects of care begun at the interim icvel aud
institution of resuscitative and restoration measures and pro-
cedures,

Table 2 (p. 8), "Characteristics of Casualties", is taken from this
study. The table lists 10 of 20 categories of wounds covered in the report. The
10 categories listed are utilized in the GASP Simulation of Appendix B to show
how response time can be used in evaluating an EMSS, The table lists a Sur-
vival Curve number for both before and after initial treatment, any travel re-
strictions caused by the wound and the average initial treatment time for the
wound. Table 3 (p. 9), "Survival Potential Curves, '" gives the fraction sur~
viving after indicated time periods for both before and after initial treatment.
The study alco included types of medical specialties required for each type
waund, fraction dying during or after treatment, priorities for evaluation and
treatment, whether the victim is ambulatory, and survival curves for before
and after interim treatment.

Table 4 (p. 11), "Probability of Survival Tables", was derived for

three injury categories: Compound and Comminuted Fractures of the Head,
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Compound and Comminuted ¥ractures of the Face, and Compound and Commi-

nuted Fractures of the Lower Extremities, are shown. The curves were obtain-

ed by plotting the fraction of casualties surviving in each time increment and

fitting a smooth curve to the data to obtain the survival tablz shown,

To illustrate the use of this data, the following examples are taken
from Evaluation of Operations and Marginal Costs of MAST Alternatives. (5)
Case 1: Victim is transported by ground ambulance directly to
the hospital without any intervening treatment, and arrives five
hours after the injury occurred. (Corresponds to a community
having no local facilities and limited ambulance service.)
Case 2: Victim is transported Ly Leiicopter ambulanqe and

arrives at hospital two hours after injury. (Corresponds to

Taandel v :r.amu:«hmm;.:ﬁamwmua.v.ﬂ«.»u}.‘;.}.ﬂ.h.)n&mgmuumnmﬁmumm.‘.m&m 2

the same community as Case 1, but shows the impact of the

helicopter. )

Case 3: Medically trained attendant (paramedic) provides

A ATAT G QAN e e LN

initial treatment at end of first hour after injury, victim is

transported by ground ambulance, and arrives at the hospital
five hours after the injury occurred., (Corresponds to a

community having well-trained ambulance attendants, but no

local facilities.)

SIN RPRCTIRC SN E 3 PRIV IS TR TS MR S L A TR

Case 4: Medically-trained attendant (paramedic) provides

initial treatment at end of first hour after injury, victim is

transported by helicopter ambulance and arrives at hospital

[}

two hours after injury. (Corresponds to a community having

]
3
3
:
8§
i
2
“
i
g
4
¥
pl
A
K
2
)
it

e e st R Gl i e et e S AR e PROPSEIVCET L TS RESFEE il R tean




S T AT i S Y R,
TR TR T e AT LIRS T LT T TR TR AR T TR Y, SIS T A e R R T T s Voo s T T e B L TR

11
. Table 4
PROBABILITY - OF - SURVIVAL TABLES
Survival Time, hours
Curve No. 0 1/2 l 1 2 5 10 20 48
A. Probabilities of surviving at the end of the time

indicated, given that the casualty was alive at the ;
end of the prior period.
2
0 .75 .96 | .96 .96 | .96 .95 .88 | .82
1 .75 .96 .96 .96 .96 .96 .94 .83 £
3 .75 .97 | .97 .97 | .96 .96 .95 | .84
18 .99 .96 .95 .95 .95 .95 .95 .90 3
19 .99 .97 .96 .96 .96 .96 .96 .94 :
21 .99 .99 .97 .97 .96 .96 .96 .95 3
43 .99 .96 .96 .96 .96 .96 .96 .96  ?
44 .99 .98 | ,97 .97 | .97 .97 .97 | .97 g
46 .99 .99 .97 .97 .97 .97 .97 .97 %
3
B. Probability of surviving to time indicated. 2:
g
0 .75 .72 | .69 .66 | .64 .61 .53 | .44 {
1 .75 .72 | .69 .66 | .64 .61 .58 | .45 g
E 3 .75 .73 .71 .68 .66 .63 .60 .52 E
18 .99 .95 .91 .87 .84 . 80 .17 .74 i
19 .99 97 | .94 .91 | .89 .86 .83 | .81 i
b 21 .99 | .98 | .95 | .92 | .89 | .87 | .84 |.82 b
3 43 .99 | .93 [.90 | .8 | .81 | .77 | .74 | .66 :
44 <99 .96 .92 . 89 .85 . 82 .78 .74 f:
46 .99 .98 .95 .92 .89 . 85 .82 .78 3
E ?
#
2 3
!
well-trained ambulance attendants but no local facilities, and i
{j
shows the impac: of the helicopter on such a community. ) E
3
Case 5: Local physician provides interim treatment at end of ig
7
3
first hour after injury; victim is transported by ground am- ,3
bulance and arrives at hospital five hours after the injury ‘;
4 3

occurred, {Corresponds to a community that has local medical

X
7
b
7

A




12
facilities, but not comprehensive capabilities to treat

the types of injuries involved, ard only ground ambulsnces.)
Case 6: Local physician provides interim treatment at end of i
first hour after injury; victim is transported by helicopter and ﬂ
arrives at hospital two hours afte-r the injury occurred.

(Corresponds to a community that has local medical facilities,

but no comprehensive capabilities to treat the types of injuries

involved, ard shows the impact of the helicopter on such a
community, )

Table 5 (p. 13), "Effect of Helicopter Ambalance", shows the results

obtained using the above examples, The table uses the assumption that the

bk d Yot A A R )

ground ambulance time to the hospital was 5 hours, that helicopter ambulance

time was 2 hours and initial treatment occurred after 1 hour, Thesz examples

AL wa b A

show how response time versus probability of survival can be used to evaluate

TR

an EMSS system, Chapter Four will explore this aspect in detail. There a-re,
though, a number of problems with using the injury categories and survival

tables supplied by this study.

2R VA L LT

For example, the list of 20 categories does not cover all possible fype ;

(T

injuries and emergencies that could occur in a civilian community. Also,

it $hd R i

especially true for mo’or vehicle accidents, it dces not include the possibility
of multiple injuries. In the case of multiple injuries the correlation between in-
jury categories is unknown. Finally, the survival curvc tables are discrete with
the first time point after zero at 30 minutes, In most cases the response time

LY

to an emergency wili be iv<s than 30 minutes and so the tables are useless for

R e
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Table 5

EFFECT OF HELICOPTER AMBULANCE

] F -action Dying
. Ground
Communbity Injury Category Ambulance| Helicopter
No Facilities Head Injuries .36 .34
(no treatment)
Face Injuries .19 .15
Extremity Injuries .16 .13
No Facilities Head Injuries .36 .34
Medically
Trained Face mjuries .17 .13
Attendants
(initial treat- Extremity Injuries .14 .11
ment ouly)
Local Hospital Head Injuries .36 .33
Only
(interim treat- Face Injuries .16 .12
ment only)
Extremity Injuries .16 .16
Assumptions
Ground Ambulance Time to Hospital: 5 hours
Helicopter Time to Hospital: 2 hours
Initial or Interim Treatment Occurs at 1 hour,

purposes of evaluating response time impact or survival probability in the

normal situation.

Because of these problems, and the lack of any other tables that do

not exhibit the problems mentioned above, it is not presently possible to

evaluate an EMSS accurately using response time impact on survival,

S A e X SR e
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Chapter Three, therefore, will survey the present methods utilized to collect

data on medical emergencies and proposes a data collection procedure so

suitable statistical tables can be derived.
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CHAPTER II
INJURY CLASSIFICATION SYSTEMS

The utilization of response time as a parameter is very dependeni
upon the victims condition. Eme:gencies are first classified by type, then
it is necessary to classify victim condition, | .

Emergency type can be classified in a number of ways. Determination
of emerpency types for an area is dependent upon the area. The evaluaticn of a
system can use past event data or events can be statistically determined. For
either case it is suggested that an ambulance code be used for clascification
types. Table 6 (p. 16), "Ambulaace Code", is the code used by the Texarkana
EMSS. The use of these codes will be explained further in Chapter Four which
show how they are utilized in a GASP simulation.

Once the type of emergency has been determined it is necessary to
determine victim condition, This chapter discusses several methods of
classification and then recommends a data collection form to collect statistics
to determine survival curves for specified victim condition.

The National Safety Council has conventionally (1971) classified motor
ve'hicle accidents into three categories:

(1) Severe: bleeding wound, distorted member, or any

condition that requires a victim to be carried from the
scene;

(2) Moderate: other visible injuries such as bruises,

abrasions, swelling, limping, or other painful mcve-

ment; and
15
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Table 6

AMBULANCE CODE

Classification

SRS MEAR S ity ot e A de s

Caution

Receiving Poorly
Receiving Well

Stop Sending
Acknowledge

Relay Message
Busy Unless Urgent
Out of Service

In Servicc

Repeat

Subject to call at, ..

Stand vy
Weather Bulletin, Road Cond.

Civil Disturbance

Return to Station
Location

Call by Phone
Disregard

Arrived at Scene
Assignment Completed

Bring. L to. L ]

Unnecessary Use of Radio
Crime in Progress

Man With Gun

Emergency

Riot

Correct Time
Operator on Duty
Silent; Run No Lights, Siren

Call Off Duty Crew
Request Mutual Aid Fror ...

Signal  Classification
" 43
44 Permissiocu to leave for..
45 Notify...of situation
46 Request...at this location
(50 #51 etc.)
47
48
49  Traffic light out at...
50 Car Wreck
51
52 Ambulance Needed
53 Road Blocked at...
54
55
56
57
58 )
59 Convoy or Escort
60 Squad in Vicinity
61 Personnel in Area
62
63
64
65 -
66
67
68
69
70 Fire Alarm
71  Advise Nature of Fire
72 Report Progress of Fire
73
74
75 Possible Stroke
76  Enroute,..
77 Possibly under influence
of alcohol
78 Need Police Assistance
79 Notify Coroner
80 Possible Insulin Shock
81 Possible Epileptic(seizure)
82 Possible Overdose

T T TV T S e A S TR
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Table 6 (Continued)

Signal  Classification Signal Classification

83 Traumatic Shock 93 C.B. Case

84 To Be Admitted 84 Gunshot Wound

85 Electric Shock 95 Stabbing

86 Has Lost a Lot of Blood 96 Mental Patient

37 Patier.t Burned 97 Possible Broken Bones
88 Possible Poison 98 Possible Internal Injuries
89 Attempted Suicide 99 Possible D.O. A,

90 Possible Heart Attack 100 Bomb Report

91 Possible Head Injuries 100 Confirmed .joxb Found
92 Doesn't Seem to be Serious

(3) Slight: complaint of pain without visible signs of
injury, or momentary unconsciousness.
The Committee on Medical Aspects of Automotive Safety has
developed two scales; the Abbreviated Injury Scale (AIS) and the Compre-
hensive Research Injury Scale (CRIS) to provide a more definitive classi-

fication system for traumatic injuries, particularly those caused by autc-

mobile collisions,

AIS ratings are based on multiple criteria. The most commoniy

used criteria 2re energy dissipation (ED) necessary to produce the injury and
the threat to life (TL) of the resulting injury. Other criteria used are
permanent impairment (PI), treatment period (TP), and incidence /IN). The
AIS, as it was introduced in 1968, lists exampie type injuries under five head-
ings: (1) General; (2) Head and neck; (3) Chest; (4) Abdominal and Pelvic
contents; and (5) Extremities, These categories are the same as is normally
used by physicians in examinations. The severity of an injury is then rated on

a scale of 0-10. Ratings of 6-10 are used to rate fatalities and a rgting of 98

17




T TN SR RN TR, T TR TS T TR R RS T AT T R i T e TV PO IR AT T T e e o

R n B [T P g Iy gy

e

18

or 99 when either the presence of an injury or severity of an injury was not
known. Appendix .. contains a copy of the Abbreviated Injury Scale. To utilize
the AIS the followin. -idelines and parameters should be used: (2, 15)
(1) A%l tim= pericd following the injury producing
accident should be used. Death c;ccurring after 24 hours
should not be considered a fatality.
(2) Diagnosis not listed ir the AIS must be scaled by using
the severity value of a similar injuzxy.
(3) Only the most severe consequence of an injury in any
given anatomical area should be scaled.
(4) Multiple injuries to several areas of the human body are
scaled separately, Their total effect on the patient is re-
corded through the overall rating. The overall rating may be
greater than any single rating but should not be less.
(5) Burns are scaled on a percentage area of the body.
(6) Pre-existing medical problems should be noted on the
injury report form hut ro attempt should be made to rate
such problems.
The CRIS separates the criteria used in scaling into five categories,
The five criteria used are: energy dissipation (EDj, threat to life (TL),
permanent impairment (PI), treatment period (TP), and incidence (IN). The
CRIS scale provides a greater number of injury types for each area of the

anatomy. The scale also is more objective and requires the investigator to be

more precise because of the separation of criteria used to scale an injury into
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the five classes mentiored previously. Table 7 (p. 20), "Quantitation Termi-

nology", lists the quantitative terminology used to determine ratings for both
the AIS and CRIS scales. The CRIS scales are broken up by major medical
specialities. These specialities are: chest, abdominal, facial, genitourinary
gynecological, neurological, ophthalmologi(-:al (eye); orthopedic, 4.1
otolaryngological (ear, nose, and throat).

Table S (p. 21). "Comprehensive Research Injury Scale - Orthopedic

Injuries", shows the scale for crthopedic injuries for threat to life and in-

cidence criteria. A complete listing of the scales by speciality for all criteria

3]

can be found in the acacle by States, Fenner, Flamboe, Nelson and Hames,

RN

"Field Application and Research Development of the Abbreviated Injury Scale".

(15) One final criteria used in the CRIS scale is the effect of agz. There is a

Sl N et X A S e ISV QA

consistent and significant difference in the ranking of some criteria because of

the injured patient's age. The use of this criteria is seen in the example of the

Ko AT

WeAST

orthopedic scale where a fractured femoral shaft in an elderly patient (over'

age 65) is a serious threat to life and requires a higher coding. Treatment per-

E iod of a child for this fracture is much less; six weeks compared to six months

§ for an adult and requires a reduced coding. (3,15) k

One area not covered by either the AIS or CRIS is consideration of the f

% effects of multiple injuries in an accident. This problem was considered by :

; Baker, et. al., in "The Injury Severity Score: A Method fcr Describing Patients ;

With Multiple Injuries and Evaluating Emergency Care". %
It was shown that it is possible to utilize an "‘Injury Severity Score" %

A
which is defined as the sum of the squares of th: highest AIS grade in each of

.
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Table 7

QUANTITATION TERMINOLOGY

(g et ALt

!

1

t

i

z

Energy 1-Little Treatment 1-2 weeks or less |
!

t

Dissipation = 2-Minor Period 2-2-8 weeks i
3-Moderate 3-8-26 weeks ; 3
4-Major © 4-26-52 weeks -
5-Maximum ’ 5-52 weeks or more ]

Threat to 1-None Incidence  1-Unusual 1

Life 2-Minor 2-Occasional :
3-Moderate 3-Common 3
4-Severe

4-Very common
5-Maximum 5-Most frequent

QXA Y LT 1

20 SH

Permanent  1-20% or less

Impairment 2-21%-40%
3-41%-60%
4-61%-90%
5-91%-100%

TR ETRE

the three most severly injured areas. The uses of the "Injury Severity Score"

PETEE

Sy Al

was shown to increase the correlation between severity of injury and mortality
as compared to the AIS grade for the most severe injury. It was also shown

that death rates were higher for persons in the 50-69 year age group than for

PSPPI PSR SN PISTIPL Jo ST SPTE IR SR, Fe 2B AN\ VS S At T

younger persons, and increased markedly for those age 70 and over.
Figure 2 (p. 23) "Mortality Versus Injury Severity Score", shows the re-
lationship between mortality, age, and the injury severity score and Figure 3 ‘
(p. 24), "Injury Severity Score Vs Time", shows the relationship between time

of death after the accident, injury severity score and percent of deaths,

LSIC R Y

Y

To derive probability tables in terms of survival for a given response

time it is necessary to classify victim condition in terms of either specific

types of wounds, as was accomplished by the military or by severity
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Table 8
COMPREHENSIVE RESEARCH INJURY SCALE-~-ORTHOPEDIC INJURIES
Threat-to-
Extremities Life Incidence
Upper | Lower | Upper | Lower

Abrasion or Contusion

1 1 5 5
Simple 1 71 5 5
Laceration Extensive 1 3 5 1
Severe-1\ajor Nerves 2 2 1 1
Severe-Major Vessels 4 4 1 1
Sprain Major Jo%nt 1 1 4 3
Minor Joint 1 1 3 2
Limb 3 4 1 1
Crush — 1igit 2 3 2 2
Scapula or Clavicle or Both 1 4
Humerus 2 3
Elbow 2 3
Radius and/or Ulna 2 2
Carpal, Metacarpal 1 2
o Femoral Neck 3(+1E) 1
§ Patella 1 4
& Femoral Shaft 3(-1C) 3
% Tibia With or Without Fibula 2(~1C) 4
Fibula 1 2
Malleolus 1 3
Foot-Single 1 2
Multiple 2 2
Talus Displaced 2 1
Segmental or Long Bone, Multiple 3 4 1 2
Digit 1 1 3 3
(All Open Fractures,+1 TL, -1 IN)
Shoulder 1 2
Elbow 1 2
“ Wrist 1 2
© Carpal, Metacarpal 1 2
® Hip 2 2
S Knee 3(~1C) 1
g Ligament Tears 3(-1C) 1
Ankle 1 3
Tarsus 2 1
Digit 1 1 3 3

A
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Table 8 (Continued)

COMPREHENSIVE RESEARCH INJURY SCALE-ORTHOPEDIC INJURIES

) ) Threat-~to-
Extremities Life Incidence
| ) Upper | Lower | Upper | Lower
Above Elbow 4 . 1
Below Elbow 3 2
Above Knee 5 1
Below Knee 4 1
Digit 2 2 2 2
Pelvis
Pelvie Fracture, Including Sacrum
Simple 2 3
Severe 3 2
Sacro-iliac Fracture/Dislocation 3 1 :
Symphysis Pubis Separation 3 1
Thoraco Thorac
] Spine Cervical Lumbar Cervical Lumbar £
: Acute strain, No Neuro Damage 1 1 4 4 3
3 Nerve~-Root Damage 1 1 2 2 3
; Cord Transection 5 2 1 1
Fracture, Transverse or Spinous Process 2 2 1 2 ;
1 Fracture/Dislocation, No Neuro Damage - 2 1 2 2 3
Nerve-Root Damage 3 2 2 2 ;
: Cord Transection 5 4 1 1 <

C-children; E-elderly; IN-incidence; TL~threat to life,

XTACTRTNI T

classifications as done in the AIS or CRIS scale. In either case the correlation

g
ST LT TR

between multiple injuries must be accomplished to adequately derive probability

tables,

,
ek in

S
77339

Because of the variety of different types of wounds that could be con-

A Zr ot
Lo? AL

X

sidered, the complexity of the determination of a multiple injury would result

L 10 e 2Rl
N

in a more complex probability table. The use of the AIS and the Injury Severity

Score can accomplish the required data collection and correlation without ex~

cessive complexity. A
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E 100
0 1
3 80 .
3 70+ (N=109)
70 4
60 <
% DIED _
40 -
0-49(N=1540)

3 30 -
-3
20 -
': 10
% o .—’_:—’ t —+ 1 —p —‘:i\;
\ 10 20 30 40 50 60 :
; MORTALITY VS INJURY SEVERITY SCORE

FIGURE 2. Mortality by Injury Severity Score for three age groups. NOA's

excluded from calculations. Dotted lines connect points based upon less
than 10 persons. i

To determine the probability tables to be used in a GASP simulation

boam e g v s usr e A B Rl I L

such as in Appendix B, the use of the following procedure is suggested.

ety

TEG

Table 9 (p. 25), "Ambulance Patient Record", should be compieted for all

rtaa

ambulance runs. Data can then used to derive probability tables to be used

T

in simulations of the EMSS as discussed in Chapter Four,

The development of a procedure to derive the probability tables is a

5 SRL 55 2 err
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subject area for further research., Suggested procedures would include the
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use of regression to derive functions that would predict the probability of
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FIGURE 3. Length of time from m]ury until death by Injury Seventy Score.
Includes all deaths.
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Table 9
AMBULANCE PATIENT RECORD
PATIENT INFORMATION DATES AND TMES
Age Date of Run
Sex _ — Time call
Any prior medical problem // Yes // No |~ Received :
(If yes explain in comment section) Time Ambulance g
Dispatched
AMBULANCE STATUS Time Arrived
Run Number at Scene 3
Ambulance Number Time Arrived at 3
Destination
Time Returned to *
PATIENT CONDITION Service g
General
Head and Neck i
Chest 3
Abdominal and Pelvic Contents :
Extremities
(Use AIS Code For Rating) p
5_ INCIDENT INFORMATICN
Type of call (Use Ambulance Code)
Location of incident .

Patient delivered to

S/i e r s Y G WA e w e

FOLLOW-UP INFORMATION - FATALITIES

At Scene [/ Yes [/ No
On Arrival [:7 Yes /:_7 No
Within 24 Hours /] Yes ]/ No

Unknown
Time of Death (If Known)

COMMENTS:

i
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CHAPTER IV
GASP SIMULATION USING RESPONSE TIME

This chapter explains the use of response time in evaluating the effec-
tiveness of a proposed EMSS as compared to an existing system. The effec-
tiveness of a system is evaluated using the criteria at the reduction in mortality
as a function of response time. The response time is d;ﬁned as the time in-
terval from receipt of an emergency call to the time the emergency victim first

receives medical first aid from tra‘ned personnél. A reduction in response
S

c—

time can be affected by an increase in the number of'emergency vehicles, the
use of medically trained attendents on emergency v/é,hicles, or from the location
of dispatching being located so as to minimize response time.

An increase in the number of emergency vehicles will decrease the
occurrance and size of queues of waiting emergency calls when all vehicles
have been dispatched. However, the increase in the number of emergency
vehicles results in a large increase in the cost of the system. The addition of
one emergency vehicle to an EMSS adds not only the cost of the vehicle but in-
creased personnel and maintenance costs. The article by Messer and Morris,
"Emergency Medical Service Systems (EMSS) Requirernent Analysis for Rural
Regions", (10) examines the effects of five parameters, ircluding number of
vehicles, on EMSS costs and performance,

The use of medically trained ambulance attendents has a large effect on
the response time of an EMSS, Without medically trained attendents the re-

sponse time of the system would be the time from when a call is received until

the ambulance arrives at the hospital. With medically trained attendents the

26
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time would be measured from the time the call is received until the ambulance 5

arrives at the scene of the emergency. There is a large reduction in response 3
time because of the use of medically trained emergency personnel, :

The location the vehicles are dispatched from will also affect response

time. Through the use of Operations Research tet;hniqu?s and the analysis of
past data it is possible to "optimize'" the dispatch locations and routes so as to
decrease the response time of the system,

To fully evaluate the perforn:ance of an EMSS would include evaluation
of the system in terms of number of vehicles, number and location of dis-
patching cent=rs, medical training and equipment available to ambulance
attendents, maintenance requirements for equipment, and system availability.
The system should be evaluated in terms of overall cost and re‘sponse time.

It is recognized that the response time of an EMSS is important in eval-
uating the effectiveness of the system. Tkis paper gives more meaningful

cost to evaluate a system, It can be shewa that a proposed change to an EMSS

Sordads s ds nd
v G a3 o Y s N )
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would decrease the average respons: Ly & minutes at a cost of X dollars. (11)

If it could be shown that this proposed change would also reduce mortality

S e 5,

effectively saving Y lives per year thc arjoment for the proposed change is much

E30sodi

stronger.

To show the effect decreasing average response time wai 1d have on
lives saved requires reliable data in terms of function or probability tables to
describe the affect of response time on the mortality. Ae discussed in the
preceeding chapter this data does not exist. To show how it can be used once

it has been determined, a GASP sirialation program was developed for
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demonstration purposes. The program uses the 10 wound types shown in

Table 2 (p. 8) for the classification of injury. It uses the ambulance code of

Table 6 (p. 16) for event types. Since tl-xe program is for demonstration pur-
poses only, the probabilities for the wound types of Table 2 (p. 8) were taken
from Table 3 (p. 9) at time zero and at 30 r-n'inutes for both before and after
initial treatment, thewn the slope between the two points is used to describe a
linear function of the probability of a fatality versus response time, Actual
data from the Texarkana area was used for the simulation, The data consisted

of the time a call was received, time tke ambulance arrived at the scene, time

3
!

the ambulance arrived at the hospital, time the ambulance was back in service

T

and the event code for the incident. The code used was that of Table 6 (p. 16)

PWs % i % v

with a 10 prefix, except code 1100 was used to designate a non-emergency
transfer. The data was further grouped by day and month with calls sequenced
from 001 for each month. The copy of the program can be found in Apperdix B.

Appendix C is the results for a one morth simulation of the system. Appendix D

IRV PRLEIL SV Y NI

is the input data used for the program.

RN

The ambulance number was also included, along with the lccation of the 3

KL

emergency call and the hospital that the victim was taken to. The ambulance

number was kept in the program f{ile but vt used. The emergency call location

e i, DN 20, s TR

and hospital were not kept.

Since the data did not list the actual dispatch time it was not possible to
simuiate the occurrance of a waiting queue when all ambulances were on call,
and a call received. The demonstration program, therefore, utilized the aifect

N

of having paramedic ambulance personnel.
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The program uses 7 of the ambulance event codes of Table 6 {p. 16).

The codes used, with a 10 preﬁx,.are as follows: 1033, 1050, 1091, 1094,
1095, 1097, and 1098, These codes were used since they would tend to
correspond to the 10 injury types of Table 2 (p. 8)_. In an actual simulatior
all ambulance codes for which there existed corresponding response-fatality
tables, or functions, could be used. The program uses actual past data for
all event times and event codes, All event times and codes can be simulated
if necessary. (10) To simulate event types, and times, the curresponding
distributions or probabilities of occurrance must Le known or estimated.
The program uses GASP, a FCXTRAN based, event type simulation
package., The program is based on examples in Pritsker and Kiviat's,

Simulation With GASP !T (13); and Messer and Morris' article. (10) The pro-

gram consists of a main program and 7 subroutines written by the author, and
the GASP supplied subroutines, The main.program reads in the event types to
be checked for in the simulation, and the magnitude of the slopes between 0‘ and
30 minut2s of Table 3 (p. 9), and calls SUBROUTINE ,ASP. SUBROUTINE
EVNTS is written as given by Pritsker and Kiviats, SUBROUTINE ARIVD is
used in conjunction with COLCT to determine statistics on response time ard
percent of lives lost due to the response time. SUBROUTINE HOSPT is used
in conjunction with COLCT to determine statistics on, total time from the call
until the ambulance arrives at the hospital, on time from the scene to the
hospital, on time from when the call is received until the ambulance reaches
the hospital, on percentage of lives lost with or without medizally trained

attendents, and on the difference between having or not having medically
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trained ambulance attendents. SUBROUTINE BACKS is used in conjunction

with COLCT to gather statistics 01.1 the total time a trip takes, SUBROUTINE
STRT reads in all events to be used in the simulation and places them into files.
SUBROUTINE STRT ignores any data cards that are not completely filled out,
For the program to work correctly, all data cards must-be in ascending order,
in terms of days and hours, with all times based on a 2400 hour clock. The
last data card must have a 99 in the first two columns of the card. This causes
SUBROUTINE ENDSM to be called which signals the end of the simulation and
the output of all statistics gathered during the simulation. SUBROUTINE
OTPUT is used to output any additional output not supplied by GASP.

Appendix D is the input, excluding cards with missing data fields, used
in the simulation run for which Appendix C is the output. The output supplied
by the program includes the means, standard deviations, miminums,
maximums, and number of observations for the data gathered during the simu-
lation. Page 60, in Appendix C gives this information, along with a brief
explanation of the code used. Page 61 through page 70 of Appendix C gives an

event by event output for all input events with one of the seven ambulance codes

the program used.

From the output on Page 60 it is shown that there is about 0. 7%
difference between having or not having trained ambulance attendents. This
would mean about a . 7% decrease in the number of fatalities for the seven
event types used in the simulation if the probabilities of injury types and
fatalities statistics were correct, This information is strictly for de_mon—

stration, of how an event type simulation can be used to evaluate an EMSS,
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The probabilities of fatalities, the probability of the occurrance of a specific

type injury, and the corresponding use of the injury types and event codes have
no iactual basis and are only used to demonstrate how this information can be
used,

This chapter has shown how it is po;‘,sible to use response time versus
mortality to evaluate an EMSS, The determination of factual data to be used
in a simulation of this type can result in a much stronger argument for changes
in an EM3S. The argument based on the number of lives saved as a consequence

of injury response time is stronger than one based solely on response time,
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CHAPTER V
2 ECOMMENDATIONS AND CONCLUSIONS

It is possibie to evaluate an EMSS in terms of lives saved due to a re-

duction in response time, It is felt that an evaluation of an EMSS in terms of a

reduction iu the number of expected fatalities is a ‘much stronger way to evaluate

L3

a system than is an evaluation in terms of response time alone.

The problem with this methc is that tables or probability distributions

describing mortality as a function response time do not exist in terms that would

correspond to a civilian EMSS. What is required is the probabilities of
rccurrence of the different classifications of injury types a civilian EMSS
could expect. Then a corresponding response time versus mor.ality table, or
probability functions, are required to completely evaluate the éystem. It is
felt that the use oi the AIS code (2, 3), Appendix A, in conjunction with the
Injury Severity Score (1), and the Ambulance Patient Record, Table 9 (p. 25)
can be used to develop the required probabilities and tables or functions. This
work would be in terms of accident victims, not medical emergencies caused
by illness.

The suggested form of research to determine the required information
would be through the use of the Ambulance P:.tient Record, Table 9 (p. 25).
The use of the form by ambulance attendents, with a foilow-up on fatalities by
the researcher would result in sufficient information to derive categories or

ranges of the Injury Severity Score, response time, and fatslities,
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APPENDIX A

This appendix provides a copy of the Abbreviated Injury Scale. It

is recommended that this code be used in filling out the ""Ambulance Patient

Record", Table 9 (p. 25).
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ABBREVIATED INJURY SCALE

Severity Police
Code SEVERITY CATEGORY/INJURY DESCRIPTION Code
0 NO INJURY ' Oor D
1 MINOR C
GENERAL

-—Aches all over.

---Minor lacerations, contusion, and abrasions (first aid—-
simple closure).

--~=All 1st degree or small 2nd degree or 3rd degree burns.

HEAD AND NECK

~—-Cerebral injury with headache; dizziness; no loss of
consciousness., .

--="Whiplash" complaint with no anatomical or radiological
evidence,

---Abrasions and contusions o1 ocular apparatus (lids,
conjunctive, cornea, uveal injuries); vitreous or re-
tinal hemorrhage,

---Fracture and/or dislocations of teeth. '
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CHEST
---Muscle ache or chest wall stiffness,

ST NIATL PAJ

ABDOMINAL AND PELVIC CONTENTS
---Muscle ache; seat belt abrasion; etc.
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o al,

EXTREMITIES
---Minor sprains and fractures and/or dislocation of digits.
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Severity Police
Code SEVERITY CATEGORY/INJURY DESCRIPTION Code
2 MODERATE B
GENERAL

---Extensive contusions; abrasions; large lacerations;
evulsions (less than 3" wide).

-~-10-20% body surface 2nd degree or 3rd degree burns.

HEAD AND NECK

~-~--Cerebral injury with or without skull fracture, less

than 15 minutes unconsciousness; ao post-traumatic
amnesia,

~-~Undisplaced skull or facial bone fractures or com-
pound fracture of nose.

--~Lacerations of the eye and appendages; retinal de-
tachment.

~--Disfiguring lacerations.

---"Whiplash'" ~ severe complaints with anatomical or
radiological evidence.

CHEST
---Simple rib or sternal fractures.
--~Major contusions of chest wall without hemothorax or
pneumothorax or respiratory embarrassment.

ABDOMINAL AND PELVIC CONTENTS

-~~Major contusion of abdominal wall.

EXTREMITIES AND/OR PELVIC GIRDLE

---Compound fractures of digits.
-~~-Undisplaced long bone or pelvic fractures.
---Major sprains of major joints.
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Severity Police
Code SEVERITY CATEGORY/INJURY DESCRIPTION Code
3 SEVERE (Not Life-Threatening) B
1 GENERAL
; ---Extensive contusions; abrasions; la:ge lacerations in-
volving more than two extremities, or large ovulsions

(greater than 3" wide).
~--20-30% body surface 2nd degree or 3rd burrs.

HEAD AND NECK

--~Cerebral injury with or without skull fracture, with
unconsciousness more than 15 minutes; without severe
neurological signs; brief post-traumatic amnesia
(less than 3 bours). .

-~-Displaced closed skull fractures without unconscious-
ness or other signs of intracranial injury.

-~-Loss of eye, or ovulsion of optic nerve,

---Displaced facial bone fractures or those with ontral or
orbital involvement.

--~Cervical spine fractures without cord damage.

RS YRR K TBs,

NPT
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CHEST
-~-Multiple rib fractures without respiratory embarrassment.
-~~Hemothorax or pneumothorax.
---Rupture of diaphragm. b
~-~Lung contusion,
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ABDOMINAL AND PELVIC CONTENTS
~--Contusion of abdomnal organs.
---Extroperitoneal bladder rupture.
---Retroperitoneal hemorrhage.
---Avulsion of ureter.
--~Laceration of urethra.
~--Thoracic or lumbar spine fractures without neurological
involvement,
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Severity
Code

SEVERITY CATEGORY/INJURY DESCRIPTION

Police
Code

SEVERE (Not Life-Threatening)(Continued)

&

EXTREMITIES AND/OR PELVIC GIRDLE

---Displaced simple long-bone fractures, and/or multiple

bkand and foot fractures. .
---Single open long-bone fractures.”
~—-Pelvic fracture with displacement, ..
---Dislocation of major joints. J -
--~Multiple amputations of digits. .
---Lacerations of the major nerves or vessels of ex-
tremities. "

SEVERE (Life-Threatening, Survival Prgbable)

GENERAL
---Severe lacerations and/or ovulsions with dangerous
hemorrhage.
---30-50% surface 2nd degree or 3rd degree burns.

HEAD AND NECK
---Cerebral injury with or without skull fracture, with
unconsciocusness of more than 15 minutes, with de-

finite abnormal neurological signs; post-traumatic
amnesia 3-12 hours.
---Compound skull fracture.

CHEST
---Open chest wounds; flail chest; pneunomediastinum;

myocardial contusion without circulatory embarrass-

ment; pericardial injuries.
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Severity
Code

SEVERITY CATEGORY/INJURY DESCRIPTION

Code

SEVERE(Life-Threatening, Survival Probable)(Continued)

-

ABDOMINAL AND PELVIC CONTENTS
---Minor laceration of intra~abdomina® contents(to include
ruptured spleen, kidney, and injuries to tail of pancreas).
-~--Introperitoneal bladder rupture.
—--Avulsion of the genitals.
-—-Thoracic and/or lumbar spine fractures with paraplegic.

EXTREMITIES
---Multiple closed long-bone fractures.
---Amputation of limbs,

CRITICAL (Survival Uncertainj

P ASIR T O A PSR S LR NN R Y e AT P 3 ) N,

GENERAL
~~-Over 50% body surface 2nd degree or 3rd degree burns.

HEAD AND NECK
---Cerebral injury with or without skull fracture with un-
consciousness of more than 24 hours; post-traumatic
amnesia more than 12 hours; intracranial hemorrhage;
---Cervical spine injury with quadriplegia.
---Major airway obstruction.

CHEST

~--Chest injuries with major respiratory embarrassment
(laceration of trachea, hemomediastinum, etc.)

---Aortic laceration.

---Myocardial rupture or contusion with circulatory
embarrassment,

ABDOMINAL AND PELVIC CONTENTS

-~-Rupture, ovulsion or severe laceration of intra-abdominal
vessels or organs, except kidney, spleen or ureter.
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Severity _ Police
Code SEVERITY CATEGORY/INJURY DESCRIPTION Code
5 CRITICAL (Survival Uncertain) (Continued) A

EXTREMITIES
---Multiple open limb fractures.
4 FATAL (Within 24 Hours) K
--~Fatal lesions of single region of body, plus injuries
of other body regions of Severity Code 3 or less.
--~Fatal from burns regardless of degree,
7 FATAL (Within 24 Hours) K
---Fatal lesions of single region of body, plus injuries
of other body regions of Severity Code 4 or 5.
8 FATAL K
---2 fatal lesions in 2 regions of bady.
9 FATAL K
---3 or more fatal injuries.
---Incineration by fire,
10 FATAL K

~---Fatal details unknown.
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Severity
Code SEVERITY CATEGORY/INJURY DESCRIPTION

Police
Code

99 SEVERITY UNKNOWN

-~~Injured, but severity not known.

98 PRESERCE UNKNOWN

---Presence of injury not known.
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APPENDIX ¥

This appendix contains a copy of the GASP simulation program ex-
plained in Chapter IV. This first page of Appendix B is the required format

for the Job Control Records, program, and data required to run the program.

The simulation was run on a AMDAHL 470 using HASP.
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REQUIRED FORM FOR RUNNING
THE PROGRAM ON THE AMDAFL 470 SYSTEM

//JOB CARD

/*PASSWORD

/*JOBPARM REGION=320K

//STEP1 EXEC FORTGCLG, REGION. GO=320K
//FORT.SYSIN DD * )
«+.« MAINPROGRAM. ....

+++..SUBROUTINES.....

//LKED. MYLIB DD DSN=USER. KRA. MORRIS. JOBLIB, DISP=SHR
//LKED,SYSIN DD *

INCLUDE MYLIB(GASP3601, GASP3602, GASP3603)

//GO.SYSIN DD Y

....DATA,..

1st data card ~-EVENT CODE - 14 FORMAT
2nd - through 4th data card - Probability slopes, SF10.0

GASP DATA CARDS (See Reference #13, page 41) FORMAT
INPUT DATA CARDS

/*

2P il Lt AT

The GASP Data Cards must include in the Type 8 data cards an event at

time 0.0 in file one with ATRIB(2)=6.0. The last INPUT data card must

have a 99 in the first two columns.
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#%GASP SUMMARY REPORT%%
TSIMULATION PROJECT NO. 685 BY JOE C JONES

TBATE 3775771976 T TRUN NUMBER 1 7

*EGENERATED DATA** .
_COUE __ MEAN _  STD.DEV. _ _MIN. ___ MAX, __ 0BS.
1 332.7065 371.9666 0.0  1727.0000 133
2 be2481 8.3022 1.0000 584 0000 133
3 21.338> 13.5903 5.0000  87.0000 133
4 13.1504 7.6063 2.0000 40.0000 133
5 37.5303  58.8427 10,0000 685.06000 132
e T T (L1482 0.5114 0.0666 2.4000 47
12,0226 1.4227  0.3330.  7.6000 _ 47 _
8 1.3332 1.0877 0.0759 55996 47
e Le683% 0 0.7028 -0.0000 _4.1675 47

CODE 1 "OF THE: GE! JLRAH:D DATA 1S ThE STATISTICAL DATA
_ON_ TIKE BETWEEN CALLS _

__CODE 2 OF THE GENERATED DATA IS THZ STATISTICAL DATA
UN™ RESPUNSE TINFE 7C THE CALL

TCGUE 3 OF 'THE GENERATED LATA IS THE STATISTICAL OATA .77 7
UN TIME FCR THE TUTAL Tx19

COVE 4 OF THE GEVERATEN DATA IS Thi STATISTICAL DATA
ON"TTME FROM THE ACCIOENT 'SCENE™ TG THE HOSPITAL

- CODE % OF THE GENERATED DATA IS Thz STATISTICAL DATA
ON TIME TAKEW FCR THE ENTIRE CALL

__CODE 6 OF THE GENERATED DATA IS THt STATISTICAL DATA

ON PERCENT UIVES LOST DUE TO RLSPONSE TIME -
" CUDE 7 UF THE GEWERATED UATA IS The STATISTICAL DATA ~ — 77

ON PERCEANT LIVLS LUST WITH NO YEDICAL TRAINING.

CUGE 8 OF THE GENERATED DATA IS THL STATISTICAL DATA
ON PERCENT LIVES LUST WITH MECLICAL TRAINING

CODE 9 UF THE GENERATED DATA IS TH. STATISTICAL DATA
ON DIFFERENCE BETWELV 7 AND 8

* 2Kt atefrkineg ol

4.

S AR AT P s ML s KT

SRR we AR IR

PV ST VIR PRPPIRIRGS J RSP PPN SO PRV L s s a e AR S d S

FERIV-T S EWRE o0



TV

E
E
H
z
4

NI

T EEATT R

TETWIANY

TUXTIRTY

I ]

61
SEQ %0 1. D:WClubsT (CiF 133,
RESPO:LSE [ InE Belnton '
PERCENT LIVES LUST 0.30u000 o o
SLC ?:O 10 I\Cll)-ol Lt’U: l'-)?lso
TCTAL TRIP (IVE 16.35%1
- nOSPITAL TRIP TINE  &.0090 o
PERCE:.T LIVES LUST AlTH i) nrbICAL HtLP 1.6000
PERCERT LIVES LOST JITH ZEDICAL HELP 1.6830
T UIFFERENCE BETWEEN THE 1wy o 0 "
StQ hNU 2. llCIUF?\T (.UOE 1923,
__ RESPUNSE TIME NYDE IO o o o o
PERCENT LIVES LOST 0266399
SEQ NU 2. INRCIDENT CudE 1033. h o
___TOTAL TRIP TIME 1u.002 ) o - L
HOSPITAL T2IP TIME  ©0.000) e
____ PERCENT LIVES LOGST wlTi NJ MEDICAL HELP l.6670
"PEKCENT LIVES LUST WITH MEDICAL HELP  1.4666
DIFFEKENCE BETWEEN THE TWU  0.20G«
___SEQ NU 3. INCIDENT COLE 1033,
RESPUNSE TIME 1.0994

_PERCENT LIVES LOST 1.166900

TOTAL TRIP TIME 19,000 ’ T
HOSPITAL TRIP TIME 12.0900 _ o
PERCENT LIVES LOST hlIH NO MEDICAL HELP ~ 2.5327

SEQ NO 3. INCIDENT CJDE 1033.

_____PEACENT LIVES LOST WITh MEUICAL RELP 1.3327

DIFFERENCE BETWEEN THe TWO 1,200 S
"SEQ NO 5. INCIDENT CGDE Te33. - - -
_RESPONSE TIME _ 5.0090 e
PERCENT LIVES (OST 1.000200

CSEQ NG 5. INCIDENT COWE 1u33. T

TGTAL TRIP TINE  9.00CO

HUSPITAL [RIP TIME ~ 4.0000 T ' T
_PERCENT LIVES LOST WITH NU MEULICAL HELP  0.9000 o
TPERCENT LIVES LUST WITH MEDICAL HELP 0.9000

_ DIFFERENCE BETWEEM THL TW0 0.0

_SEQ NO _ 6. INCILENT CODE 1033,

© SEQND T 6. INCIDENT CODE 1033, 7~ 70 7T o

RESPONSE TIME 40000
PERCENT LIVES LOST 0.800050

TOTAL TRIP TIML 14.0C%50C

THOSPITAL TRIP TlMe 10,0000

_PERCENT LIVES LOST wiTu N MEDICAL HELP  2.8000
PERCENT LIVES LUST w1TH “LDICAL HELLP 141330 o
DIFFERENCE BETWEEN THE Twl  1.6670
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__PERCENT LIVES LUST 0.031902

T YOTAL TRIP TIlkE 3,0Cu0

DIFFERENCE BETWEEH THE Tws 0.1675

TSEQ MO 12. INCIDENT CODE 19%0.

62

SEQ -QU QO I‘CXU T (, lc ll 30
RESPUNSE TIMz J.ceel

SEQ NU 9. INCIDENT CULUE 1833,

_HOSPITAL TRIP Tiwme 5. 0000 . T
TPERCENT LIVES LOST wWlTh NU MECICAL HELP 1.3336
PERLENT LIVES LOSTY WITH MEUICAL HELP 1.1666

RESPONSE TIME 13,0000 A
PLRCENT LIVES LUST 1.299999

T HOSPITAL TRIP TIME 29,9000

T PERCENT LIVES LOST WITH MEDICAL HELP 3.4325

SEC NO 12, INCIDENT CUUE 1050,
TOTAL TRIP TIME  38.000.

PERCENT LIVES 10ST “ITH WO FEDICAL HELP 71.6000

DIFFERENCE BETWEEN THE TWO 441675

__SEQ NO 14. INCIDENT CGDE_1033.
TRESPONSE TIME  1.0000
PERCENT LIVES LUST 0.166700

"PERCENT LIVES LOST wer NO MEDICAL HELP ~ 0.6000
TDIFFERENCE BETWEEW THE ThU -0.000)

T SEQ NO T 240 ITNCIDENT COnE 1933,

TTUSEQ NU 24. IWCIDENT COLE 1033,
TTHOSPITAL TRIP TIME ~"SH,u000 7

T PERCENT LIVES LOST WITH MeOICAL HELP (0.1665

TTRESPONSE TIME ~ "5.0000

"PERCENT LIVES LUST 0.666500

____SEQ KU 14, rvcloeqr COUE 1933,
T TGTAL TRIP T IRE oono
HOSPITAL TRIP let <0990

PERCENT LIVES LOST WITH MECICAL HELP 0.6000

RESPONSE TIME 5.0000

TOTAL TRIP TIME 1C.90"

PERCENT LIVES LOST WITH N MEDICAL HELP 0.3330

DIFFERENCE BETWEEN THr TWU  0.1665

SEQ NO  31. INCIDEWT Ci . 1033,

PERCENT LIVES LOST 1.u00000

SEQ NO 31. INCIDENT COLE 1033,
TOTAL TRIP TIME 10.09C00
HOSPITAL TRIP TIME HeOUO

T TPERCENY LIVES LOST WITH MU MEDICAL HELP l.6670° 7 T

PERCENT LIVES LOST wiTr MEDICAL HELP 0.8335
DIFFERENCE BETWEEN THE Twu 0.833%
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" PERCENT LIVES LOGST WITH
PERCENT LIVES LOST
T DIFFERENCE BETWEEN TH: Twu

SEQ NO 35.
RESPONSE TI®E
PERCENT LIVES LGST 0.533200 _

SEG NU 35.
TOTAL TRIP TINE

4 UL

HOSPITAL TRIP TIMe

"SEQ NO 36.
RESPGNSE TIME
PERCENT LIVES LOST 0.266609

SEQ NG 36.
TUTA.

PERCENT LIVES LOST
DIFFERENCE BETWEEWN THE TWU

HOSPITAL TRIP TIME
CPERCENT LIVES LOST WITH NG MEDICAL HELP

IRIP TIFE

M0 MEUICAL HELP
WITH NEOICAL HELP _

INCIDENT COGE 1C33.
B J.QCCVG\I

INCIGENT COULE 1033,
3.0000
6. 0000

WITH MeDICAL HELP

INCIDENT CuuEk 1033,

INCICENT Clue 1033,
6.0070

0.0666

63

0.79968
D.7332

G.199E

1.0664
0.8666

____SEQ NO  33.
T RESPONSE TIME
PERCENT LIVES LOST 0.833500

SEG NUO 38,

543000

TOTAL TRIP TIME
____HOSPITAL TRIP TIME_ 12,0000 __

~ PERCENT LIVES LUST WITH O MiLDICAL HELP
PERCENT LIVES LOST WITH MtDICAL HELP

T DIFFERENCE BETWEEN THE Tw0

prxusmr CODE_1033.

INCIDENT CODE 1033,

17.0090
12.0000

0.8204

1.1339
0.3335

©SEQ NGO 43,
TOTAL TRIP TIME

ScQ N0 44. INCIDERNT COUE 1033. ) o
TUTAL TRIP TIML 15,0000
__HOSPITAL 1RiP TIME 10.0000 o L
TPERCENT LIVES LUST WITH 30 MEUICAL HELP 1.9995_
PERCENT LIVES LCST WITH MEDICAL HELP J.9995 '

SEG NO 43,
___RESPONSE TIME { o
PERCENT LIVES LOST 0.666%00

T HUSPITAL TRIP TIMe 1u.n0
PERCENT LIVES LOST WITH 1
T PERCENT LIVES LOST WITH MEDICAL HELP

_DIFFERENCE BETWEEN THE Twd _

SEQ NO 44,

TTRESPONSE TIME
PERCENT LIVES LUST 0.6606500

DIFFFRENCE BETWEEN THe TWU

Fofd it

5.0006

75,0000

INCIDENT CODE 1050.
15.0000_

INCIDENT COUE 10506.

Ni) MEDICAL HELP

003330

1.£665

INCIVENT COu% 1033,

1.9995

l.C00C
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SEQ NO 55. INCIUENT COLE 1J33.
RESPONSE TIME  3,20d¢ L }
TPERCENT LIVES LOST 0.600000
: SEC NO  55. INCIUENT CCUE 1033, L o
TOTAL TRIP TINFE  ©,2000
. ) ~__HOSPITAL IRIP TIME  6.90u9 o ) .
. PERCENT LIVES LOST WITH NO MEDICAL HELP  1.5003
: ___PERCENT LIVES LUST WIFH MEUICAL HELP 1.2599
: DIFFERENCE BETWEEN THE TW0  0.2004 )
3 SEC N0 61. INCIDENT CODE 1033,
¢ _____RtSPONSE TIME  4.0000 N e
3 "PERCENT LIVES LOST 0.400000
- SEQ NO 61« IMCIDENT COCE 1u33, - B
- ____TOVAL TRIP TI¥E 13,0090
: HOSPITAL TRIP TIME  9.0000
E __PERCENT LIVES LOST wiTH NO MEDICAL HELP  1.7329
3 " PERCENT LIVES LOST WITH MECICAL HELP ~ (G.B329 7
] DIFFERENCE BETWEEMN THE TWwO  0.9000 _ %
: i3
___SEQ NO_ 63. INCIDENT CODE 1094. L _ k
T RESPUNSE TIME  4.0000 @
: . PERCENT_LIVES LOST 0.800000 - k
3 SEQ MU 63. INCIDENT CODE 1094. ;
3 T TOTAL TRIPTTIME T12.0600 ;
‘ ____HOSPITAL TRIP TIME  g.0000 :
: PERCENT LIVES LOST WITH NG MEDICAL HELP ~~ 2.4000 !
‘ PERCENT LIVES LOST WITH MEDICAL HELP 1.0664 3
; T DIFFERENCE BETWEEN THE TWO ~ 1.3336 . 3
3 SEQ NU 67. INCIDENT CODE 1050 1
3 RESPONSE TIME  3.0000 3
TTPERCENT LIVES LOST 0.399900 7 - - T ;
3 TTSEQ NG T 67. INCIDENT COLE 1050, 7777 T ;
4 TOTAL VRIP TIME  €.0000 3
; TTHOSPITAL TRIP TIMET 70000 - 1
1 PERCENT LIVES LUST WITH NO MEGICAL HELP  1.0664 3
; T 7 PERCENT LIVES LUST WITH MEUICAL HELP 0.8599 T ;
- _ DIFFERENCE BETWEEN TAE Twu  0.1665
3 SEQ NU 70. INCIDENT CODE 1097. |4
; TTTRESPONSE TIME T 9.0030° o ¥
~ ____PERCENT LIVES LOST l.b00299 '3
SEQ NU 70. INCIDENT CODE 1097. ) , _ :
3 T TOTAL TRIP TINE 29,u0C00 77 7077 I ‘
, HUSPITAL TRIP TIME 2C.0000 ;
: TTTPERCENT UIVLS UGST WITH NO MEDICAU HELP ~ 6.8343 7 E
g PERCENT LIVES LUST WITH MEUICAL HELP 4.1663 ' t
" DIFFERENCE BETWEEN THE WO  0.6687 ’ T
g
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TUSEC NU 720 TuCIDENT CODE 10337

TTHOSPITAL TRIP TIME  30.9000

65
"SLE NO T T72. TnClULENT COUE 12033,
RESPONSE TIME  6.99nG
"PERCENT LIVES LOST 2.7994899

TOTAL TRIP TIME 306.0000

PERCENT LIVES LOST WITH NO MeUICAL.HELP 1.1988
T PERCENT LIVES LOST Wit MEDICAL HELP  0.1998

_ _DIFFERENCE GETWEEN THE Iw0 _ 0.999C -

"SEGC NO 77 INCIDENT CUDE 1050.

TTTTHOSPITAL TRIP TIME  9.0006

__RESPONSE TIME  3.0000 _ /. .
PRRCENT LIVES LOST 0.500100 ///"
SEG NO  77. INCIDENT CODE 1050. .
TOTAL TRIP TIME 12.0C00 7~_/¢Lu‘ S

__PERCENT LIVES LOST WITH NO MEDICAL HELP_  2.0004
TTPERCENT LIVES LOST WITH #ESICAL HELq ¢.5001
DIFFERENCE BETWEEN THE TWU  1.5003

_ SEQ NO 78. INCIDENT CODE 1033,
T RESPONSE TIME ~ 7.0000
PERCENT LIVES LOST 1,166900

SEQ NU 78. INCIDENT CUDE 1033,

T PERCENT LIVES LOST WITH NUO HMEDICAL HELP ~3.7324

TOTAL TRIP TIME 28.0000
HOSPITAL TRIP TIME 21.0000

____PERCENT LIVES LOST WITH MEDICAL HELP_  3.0331

TTSEQ NU 82. INCIDENTY CODE 1097.
T HOSPITAL TRIP TIME 18,0000

PERCENT LIVES LOST WITH MEUICAL HELP 2.5000

"TUTAL TRIP TIME 10.0000
_HOSPITAL TRIP TIME  B.0000

SEC NO 82. INCINDENT CODE 1097.
RESPONSE TIME _ 7.G000 L
PERCENT LIVES LOST 0.720000

TOTAL TRIP TIME 25.00u0

PERCENT LIVES LOST WITH NU MEDICAL HELP  2.5000

DIFFERENCE BETWEEN THE IWO _ 0.0 _
SEQ NO  90. INCIDENT CCDE 1033.
T RESPONSE TIME  2.0000

PERCENT LIVES LOST 0.066600

SEQ NO 90. INCIDEANT CODE 1033,

PERCENT LIVES LUST WITH wJ MECICAL HELP 1.3330
PERCENT LIVES LUST WITH MeuICAL HELP  1.0666
DIFFERENCE BETWEEN THE TWU  0.2664
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SEL N0 94. INCIDENT C(LUE 1033,
RESPGNSE TIME  5.0000 L - _
PEKCENT LIVES LOST U.166500

" SEQ NO 94. INCIDLHNT CODE 1033,

TOTAL TRIP TINE 13.0000 . o
HOSPITAL TRIP TIML  3.0000

PERCENT LIVES LOST wITH U MIDICAL HELP_  2.6900 _
PERCENT LIVES LUST WITH MEDICAL HELP 1.2664

___ DIFFERENCE_BETHEEN THE TWO  1.333c__

_PERCENT LIVES LOST 1.599399

>

SEG NG  99. INCIDENT C2DE 1033,
RESPONSE TIME 3.0000

_ SEQ NO  99. INCIDENT CUDE_1033.

_TOTAL TRIP TIME 13.0000

HOSPITAL TRIP TIME  5.6000

_PERCENT LIVES LOST WITH vU MEDICAL HELP  2.1671
PERCENT LIVES LOST WITH MEDICAL HELP 1.3336

DIFFERENCE BETWEEN THE TWG  0.8335

TOTAL TRIP TIME ~ 10.0000

SEQ NU 103. [fCIDENT COOE 1033,
RESPUNSE TIME 3.3000

_PERCENT LIVES LOST 0.039900

SEQ NO 103. INCIDENT CODE 1033,

___ HOSPCITAL TRIP TIME 1.0%509

PERCENT LIVES LOST WITH NO MEDICAL HELP ~0.3330
PERCENT LIVES LOST WITH MEDICAL HELP 0.0399

" DIFFERENCE BETWEEN THE TWO 0.2331 ST T

~ SEQ NO 112. TNCIDENT CGDE 1033, o

__RESPONSE TIME  3.0000 e
" PERCENT LIVES LOST 0.600000

T SEQ'NO 112. INCIDENT CJDE 1033, 0 oo

TOTAL TRIP TIME 10.2009

TTTROSPITALTTIRIP T RIME 700900 -

_PERCENT LIVES LOST WITH NO MEDICAL HELP 2.0000

PERCENT LIVES LOST WITH MEDICAL HELP 0.8331 ST

__DIFFERENCE BETWEEN THE TWO  1.1664

SEQ NU 113. INCIDENT CUDE 1033, o
TRESPUNSE TIME  ~5.0000

PERCENT LIVES LOST 0.833500

SEQ NU 113. INCIDENT CUDE 1033.
TUTAL TRIP TIME 21.0000

HOSPITAL TRIP TIME 16,0000 L _

PEKLENT LIVES LUST WITH NU MEDICAL HELP 3.%007 ~— = 7
PERCENT LIVES LOST wITH MEOICAL HELP 2.9663

DIFFEKENCE BETWEEN THE TwWU 045344
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___ RESPONSE TIME  5.9D0( o
PERCENT LIVES LOST 0.333500

TTSEQ NO 1190 INCIDENT CODE 16977

TTHOSPITAL TRIP TIME  19.uu000

SEQ NU 119. INCIDENT COOE 1097.

TOTAL TRIP TlME 20.00G00

PERCENT LIVES LOST WITH KO MEOICAL HELP  2.6660

T PERCENT UIVES LOST WITH MEDICAL HiLP 2.1665
DIFFERENCE BETWEEN THt TWO  0.4995

T TRESPONSE TIME 9.C000

0

SEQ NO 125. IVCIDENT CJIDE 1033,

PERCENT LIVES LOST 1.199699

T PERCENT LIVES LOST wiTH NU MEDICAL HELP  1.8662

__SEQ_NO 125. INCIDENT CODE 1033, _ o

T TOTAL TRIP TIME 14.0000
HOSPITAL TRIP TIME 9.0000

PERCENT LIVES LOST WITH MEOICAL HELP 1.6397

T DIFFEKENCE BETWEEN THE TwO 0.166% .

T SEQ NO 130. INCTDENT CODE 1033,

RESPONSE TIME ~ 2.0000

_ PERCENT LIVES LOST 0.833500__ _

RESPONSE TIME 5.0000C

SEQ NO 131. INCIDENT CODE 1033,

PERCENT LIVES LOST 0.266640

SEQ NO 131. INCIODENT CODE<1033.A .
T TOTAL TRIP TIME “13.0000 -
HOSPITAL TRIP TIME 11.0000

T PERCENT LIVES LOST WITH NU MEDICAL HELP 0.8671

___PERCENT LIVES LOST WITH MEDICAL HELP 0.1334
" DIFFERENCE BETAEEN THE TWG  0.7337

SEQ NO 130. INCIDENT (ODE 1933, ~~ ~— — 777 7 ommmmmes
TOTAL TRIP TIME 19.0090

RESPUNSE TIME  3.0000

HOSPITAL TRIP TIME ~14.0000
PERCENT LIVES LOST WITH NO MEOICAL HELP 1.2673

PERCENT LIVES LOST WIFH MEUICAL HELP 0.3335

_ DIFFERENCE BETWEEN THE TWO __ 0.933Y

SEQ NQ 134. INCIDENT CODE 1033.

PERCENT LIVES LUST 04500100 e
SEQ NO 134. INCIUDENT CODE 1u33.
TOTAL TRIP TIME 12,0000

___HOSPITAL TRIP TIME _ 9.0000 L
T PERCENT LIVES CUST WITH NO MEOTCAL HELP  1.200C0

_. PERCENT LIVES LUST WITH MFUDICAL HELP 1.2C00

DIFFERENCE BETWEEWN THe Twu 0.0000

.
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_ DIFFERENCE BETWEEw THE TWO 0,3990 = e !
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SEC NU 135. INCIDENT CUDE 1033,
RESPUNSE TIME  5,09)0 ~ o )
PERCENT LIVES LOST 0.6665)0

"SEQ NO 135. INCIDENT CUDE 1033, T }
TOTAL TRIP TIME 17.0060 e
HOSPITAL TRIP TIME 12,0009
____PERCENT LIVES LOST WITH NO MEDICAL HELP _ 2.266) =
PERCENT LIVES LUST WITH MEOICAL HELP 1.8665

S&Q 'JU 1‘06. B “CIUENT CUDC 1053.__
"RESPGNSE TIME 9.,uLO0

SEQ MO 146. INCIDENT COUE 1033. /

PERCENT LIVES LOST 1.799999 7
' v

TOTAL TRIP TIKE 20.0000 : ~

___HOSPITAL TRIP TIME 11.J000 _ _ 7

DIFFERENCE BETWEEN THE TWO J.3663

PERCENT UIVES LUST WITh NG PEDICAL HELP  2.6660
PERCENT _LIVES LOST WITH MEULICAL HtLP 2425997

(

SEQ NO 143, INCIDENT CODE 1033,
_RESPONSE TIME _ 3,000C

TPERCENT LIVES LUST 0.399900°

SEQ NO 148. INCIDENT CObt 1lu33.
__TOTAL TRIP FIME _12.0090
THOSPITAL TRIP TIME 7.03039
PERCENT LIVES LOST WITH WU MEDICAL HELP 13330
_ PERCENT_LIVES LOST WITH HAEDICAL HELP  1.0599

T DIFFERENCE BETWEEN THE Two 0.2331 T

SEQ NO 160. INCIDENT COUE 1033, T
RESPUNSE TIME  2.0000

~ SEQ NO 160. INCIDENT CODE 1033,

PERCENT LIVLS LOST 0.0586600

TOTAL TRIP TIME 540690

_DIFFERENCE BETWEEN THE TWu  9.4002 _

HOSPITAL TRIP TIME  6.00u0
_PERCENT LIVES LOST WITH NO MEDICAL HELP  0.5336
TPERCENT LIVES LOST WITH MEDICAL HELP O.1334

__SEQ NO 163, INCIDENT CUOVE 1933,

T RESPONSE TIME  3.06G00 —- ——

__ PLRCENT_LIVES LOST 0.5600000

_ SEQ NO 163. INCIDENT CUDE 1033.

TOTAL TRIP TIME 13.000) T T
_HOSPITAL TRIP TIME 10.0000 _

TPERCENT LIVES LOST WITH NO MEDICAL HELP — 1.7329
PERCENT LIVES LOST WITH MeUICAL HELP  1.3999
DIFFERENCE BETWELN THE TWU  0.3330
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TPERCENT LIVES LUST 0.600000
TTSEC NO 165. INCIDENT CODE 1094.

T HOSPITAL TRIP TIME 7.0000

_DIFFERENCE BETWEEN THE TWO  _ 1.166%

SEQ ND 165. INCIDENT COUE 1094.
RESPONSE T1#e 340904

TCTAL TRIP TIME 10,0000 L
PERCENT LIVES LUST WITH NU MEOICAL HELP  2,0000
TPERCENT LIVES LOST WITH WcDICAL HEEP 0.8331

SEC NO 169, INCIDENT CODE 1033. o

T RESPONSE TIME 3.0000 o Uttt
PERCENT LIVES LOST 0.3932900 _ /

T SEQ NOU 170. INCIDENT CODE 1097.

TPERCENT LIVES LOST 2.403000

TPERCENT LIVES LOST WITH NO MEDICAL héie

SEG NO 169. INCIDENT CODE 1033, f:i;m_m_m____

T TOTAL TRIPTIME ~ 9,0000 T /
HOSPITAL TRI!P TIME  6.0000

i

PERCENT LIVES LOST WITH MEDICAL HELP 0.79 98
T DIFFERENCE BETWEEN THE Twu 1.0002 {

RESPONSE TIME 12.0000

TPERCENT LIVES LOST WITH MEDICAL HELP 5.5%996

SEQ NO 170. INCIDENT CODE 1097.
TOTAL TRIP TIME 52.0C00

T HOSPITAL TRIP TIME 40.0UUU
PERCENT LIVES LOST WITH NU MEDICAL HELP  6.9316

DIFFERENCE BETWEEN THE TWG  1.332C

~ HOSPITAL TRIP TTME 14.0000
_PERCENT LIVES LUST WITH ND MEDICAL HELP  1.5341

_ DIFFERENCE BETWEEN THE TwO__ 0.9338

___ SEQ NO 189. INCIDENT COUE 1033._

T SEQ NO 187. INCIDENT CCDE 1033,

PERCENT LIVES LOST 1.199699

SEQ NO 187. INCIDENT CODE 1033,

TRESPONSE TIME = 9.6000 —em
PERCENT LIVES LOST 0.605300

TOTAL TRIP TIME 23.0000

PERCENT LIVES LOST WiIlH MEULICAL HELP 0.6003

SEQ NU 188. INCIDENT CODE 1033.

TRESPCNSE TIME ~9.00600

"RESPUNSE TIME 10,0000 - e e -
PERCENT LIVES LUST 1.999999
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T DIFFERENCE BETWEEXN THe Twy  0.0993

P PR PETT

T T SEQ NO 183, INCIDENT CODE 1033,

__ DIFFERENCE KEIWEEN THE TWO  0.8325
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_ SEQ NU 189. INCIDENT LUUE 103347
TUTAL TRIP TIME 13.00v0

_HOSPITAL TRIP TI¥E  3.00V0 o
PERCENT LIVES LOST wilh ~wJ MEDICAL hELP  1.7329
PERCENT LIVES LOST HITH 4EDICAL HELP 1.6330

TOTAL TRIP TIMQ 34,0000
HOSPITAL TRIP Tlat 25,0000 .
_PERCENT LIVES LOST WITH NO MEDICAL HELP  1.1322
TUPERCENT L1IVes LOST WITH MEDICAL HELP  0.2397

SEU NO 186. iWCIDENT COUZ 1033+
TRESPONSE [f4E 5.5000

PERCENT LivES LOST 0.833500

_ SEQ NG 185, INCIDENT CUDE 1033.
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an ‘RIP TIME 13.0000
PtXAL TRIP TIME __ 8.0000

P vbiNT LIVES LOST WITH NuU MEDICAL HELP  2.6000
PEPLENT LIVES LOST WITH MEDICAL HELP  1.2664

DIFFERENCE BETWEEN THE TWO  1.3336
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APPENDIX D
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_.CODE 1 = 1033 - —

COVE 2 = 1950

_.LODE 3 =109 ; S

CODE 4 = 1094

COGE_ 5 1095

CODE 6 = 1097

CODE 7 = 1098

Y(1 » 1 ) =  0.001000 ;
Y(I y 2 1 = 0.000667 2
Y{l1 » 3 ) = _G.001333 - 3
Y(1'y 4 ) = 0.002000 :
Y1 » 5 ) = 0.001667 - - :
Y(1 4 6 0.000333 3
Yl o 7 0.001667 §
Y(1 , 8 0.001333 3
Yl 4, 9 __0.,001333 e d
Y(l1 ,10 0.002000 i
Y2 o1 ) =  0.001000 3

Y (2 0.0
...0.001000__
0.000333

0.0

wonla wie wjn w;u nln v

{
1
|
'
!

Yi2 0.0 o :
_Y(2 5 1) = 0.001333 . o j

0.000333
0.001000
0.000333
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